Many models from foraging theory and movement ecology assume that resources are encountered randomly. If food locations, types and values are retained in memory, however, search time could be significantly reduced, with concurrent effects on biological fitness. Despite this, little is known about what specific characteristics of foods, particularly those relevant to profitability, nonhuman animals can remember. Building upon previous observations, we hypothesized that chimpanzees, Pan troglodytes, after observing foods being hidden in a large wooded test area they could not enter, and after long delays, would direct (through gesture and vocalization) experimentally naïve humans to the reward locations in an order that could be predicted beforehand by the spatial and physical characteristics of those items. In the main experiment, various quantities of almonds, both in and out of shells and sealed in transparent bags, were hidden in the test area. The chimpanzees later directed searchers to those items in a nonrandom order related to quantity, shell presence/absence, and the distance they were hidden from the subject. The recovery sequences were closely related to the actual e/h (energy/handling time) profitability of the foods. Predicted recovery orders, based on the energetic value of almonds and independently measured, individual-specific expected pursuit and processing times, were closely related to observed recovery orders. We argue that the information nonhuman animals possess regarding their environment can be extensive, and that further comparative study is vital for incorporating realistic cognitive variables into models of foraging and movement. Ó
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In most models of diet selection, potential foods are assumed to be sequentially and/or randomly encountered, where an 'encounter' occurs 'when a forager, using its senses, detects an item' (Stephens & Krebs 1986, page 13). Much research in vertebrate movement ecology has similarly emphasized random walk models as opposed to purposive, directed travel (Benhamou 2007). A complementary approach is to elucidate the knowledge animals possess regarding their environment (Collett 2002), perhaps even distant and currently imperceptible parts of their environment, and assume they can utilize this information for their selective advantage (Dall et al. 2005) . Such variables can then be incorporated into predictive models of feeding and travel.
With respect to foraging, a sizable literature examines the constraints limiting animal ability to estimate food-handling times (Shettleworth 1985; Rosati et al. 2006 ), profitability (Bélisle & Cresswell 1997 and encounter rates (Shettleworth & Plowright 1992; Berec & K rivan 2000) , or considers related questions such as between-subject differences in general perceptual ability (Spencer et al. 1996) and prey discrimination (Tillett et al. 2008 ). Many studies of memory and foraging involve stimuli being presented, usually visually, to subjects (e.g. 'Have you experienced this before?'; Shettleworth 1998, page 238). Although much is now known about nonhuman memory for locations (e.g. Manser & Bell 2004; Menzel et al. 2005) , comparatively little work has addressed what specific characteristics of items are remembered and can be flexibly accessed when they are outside perceptual range.
The ability to remember details about distant resources (e.g. item type, value) could, by reducing search time, increase foraging efficiency considerably, and thus presents a potential target for natural selection (Kurland & Beckerman 1985; Adams-Hunt & Jacobs 2007; Barraquand et al. 2009; Janmaat & Chancellor 2010) . Black-capped chickadees, Parus atricapillus, for example, searched more frequently at cache sites that had contained the more favoured of two seed types (Sherry 1984) , and scrub-jays, Aphelocoma coerulescens, will bias recovery attempts towards one of two food types based on time of caching (Clayton & Dickinson 1998) or current preference (Clayton & Dickinson 1999) . Rats, Rattus norvegicus, in a radial arm task visit high-reward arms earlier than lowreward arms (Pratt & Mizumori 2001) , and pigs, Sus scrofa, will
